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1979 , Ludwig-Aronson-Weinberger [3] spruce budworm $B(X, T)$
$\Sigma:-L/2\leq X\leq L/2,$ $-\infty<\mathrm{Y}<\infty$ 2 ,
.
$\frac{\partial B}{\partial T}=\frac{\sigma^{2}}{2}\frac{\partial^{2}B}{\partial X^{2}}+rB(1-\frac{B}{K})-\beta\frac{B^{2}}{\alpha^{2}+B^{2}}$ .
. $\sigma$ .
logistic . $r$ t
, $K$ . ( ) , spruoe budworm
$\text{ }$ ( , ) . $Barrow\infty$ , $\beta$ . $\beta$
. $\alpha$ 1/2 .
,
$t=rT,$ $x= \frac{\sqrt{2r}}{\sigma}X,$ $u= \frac{B}{\alpha},$ $R= \frac{r\alpha}{\beta},$ $Q= \frac{K}{\alpha},$ $l= \frac{\sqrt{2r}}{\sigma}L$
,


















. $\zeta(>0)$ ( ) . Dirichlet
$\zeta=+\infty$ . \nearrow
, ,
$\{\begin{array}{l}v’’+\phi(v\cdot.R,Q)=0,|x|<l/2v’(\pm l/2)=\mp\zeta v(\pm l/2)\end{array}$ (1.3)




$F(v)=F(v;R, Q)= \int_{0}^{v}\phi(u;R, Q)dw=\frac{1}{2}v^{2}-\frac{v^{3}}{3Q}-\frac{v}{R}+\frac{1}{R}\arctan v$
$R,$ $Q$ ,
, , .
$F$ $\phi$ , , $u=0$
$R(1- \frac{u}{Q})=\frac{u}{1+u^{2}}$ (2.1)
. (2.1) , $v= \frac{u}{1+u^{2}}$ $C$ $v=R(1- \frac{u}{Q})$
L ( 2.1 ). $Q<3\sqrt{3}$ , (2.1) 1 .
$\mathrm{u}$
2.1. $C$ $L_{R}$
$u_{1}(R, Q)$ . $Q>3\sqrt{3}$ , $L_{R}$ 2 $R$ $C$ . 2
$R$ $R_{1}(Q)$ , $R_{2}(Q)$ . , $(\mathrm{i})$ $R<R_{2}(Q)$ ,
(2.1) 1 $u_{1}(R, Q)$ . GO $R_{2}(Q)<R<R_{1}(Q)$ , (2.1) 3
. $0<u_{1}(R, Q)<u_{2}(R, Q)<u_{3}(R, Q)<Q$
. (i\"u) $R>R_{1}(Q)$ , (2.1) 1 $u_{3}(R, Q)$ .
$Q<3\sqrt{3}$ , (1.3) . , $\text{ }$
$Q>3\sqrt{3}$ . , $R_{1}(Q),$ $R_{2}(Q)$ . $\phi(v;R, Q)$ , , $F$
. $(\mathrm{i})$ $R<R_{2}$ , $F$ $0<v<u_{1}$ , , $v>u_{1}$
, . , $F$ $u_{1}$ ( 2.2 ). (\"u) $R_{2}<R<R_{1}$
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, $F$ $u_{1},$ $u_{3}$ )$|,$ $u_{2}$ $/\mathrm{J}^{\mathrm{a}}$ . , $F(u_{1}; R, Q)=F(u_{3};R, Q)$
$R$ $\tilde{R}$ , $R_{2}<R<\tilde{R}$ , $F(u_{1})>F(u_{3})$ ( 23 $\#\neq \mathrm{f}\mathrm{f}\mathrm{l}\ell.\backslash \backslash$ ) ,
$\tilde{R}<R<R_{1}$ , $F(u_{1})<F(u_{3})$ . , $F(\hat{u})=F(u_{1})$ \^u $(u_{2} <\text{\^{u}} <u_{3})$
( 2.4 ). $(\ddot{\dot{\mathrm{m}}})R>R_{1}$ , $F$ $u_{3}$ ( 25 ).
, (1.3) , , $0\leq x\leq l/2$
$\tau$
22. $R<R_{2}$ $F$ 23. $R_{2}<R<\tilde{R}$
$F$
24. $\tilde{R}<R<R_{1}$ 2.5. $R>R_{1}$ $F$
$F$
. (1.3) $\frac{d}{dx}(\frac{1}{2}(v’)^{2}+F(v))=0$ . , $v(0)=\mu$
,
$\frac{1}{2}(v’)^{2}+F(v)=F(\mu)$ (2.2)
. $v(x)$ $F(\mu)>F(v)$ , ,
$v’(x)=\{\begin{array}{l}\sqrt{2}\sqrt{F(\mu)-F(v)},-l/2\leq x\leq 0-\sqrt{2}\sqrt{F(\mu)-F(v)},0<x\leq l/2\end{array}$
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.$\int_{v(x)}^{\mu}\frac{dz}{\sqrt{F(\mu)-F(z)}}=\sqrt{2}|x|$ , $|x|<l/2$ (2.3)
. , $v$ /2 $\lambda$ : $\lambda=v(\pm l/2)$ . ( $\mu$
. ) , (2.3) $x=l/2$
$l= \sqrt{2}\int_{\lambda}^{\mu}\frac{dz}{\sqrt{F(\mu)-F(z)}}$ (2.4)
.
(2.4) ( $\mu$ ) $h_{\zeta}(\mu)$ . ,
$h_{\zeta}(\mu)$ :(1) $\muarrow 0$ , $h_{\zeta}(\mu)arrow 2\arctan\zeta$ . (2) $0<\zeta<\infty$ ,
$0<\mu<u_{1}$ , $R<R_{1}$ , $h_{\zeta}(\mu)$ $\mu$ . (3)
$h_{\zeta}(\mu)$ , $\muarrow u_{1},$ \^u, $u_{3}$ $+\infty$ .
3.
(2.2) $x=\pm l/2$ $\frac{1}{2}(v’(\pm l/2))2+F(\lambda)=F(\mu)$ . (1.3)
$v’(\pm l/2)=\mp\zeta v(\pm l/2)=\mp\zeta\lambda$ $F( \lambda)=F(\mu)-\frac{1}{2}\zeta^{2}\lambda^{2}$
. :
3.1. $v(x)$ (1.3) , , $0\leq x\leq l/2$ , $v(0)=\mu$ ,






, $\lambda.’\mu,$ $l(\lambda, \mu, l>0)$ $(\mathrm{i})$ $\sim$ (iv) , (1.3) , ,





3.1 , $v$ $F(\lambda)$ $F( \mu)-\frac{1}{2}\zeta^{2}\lambda^{2}$ , ,
(ii) , (iii) . $v(x)$ , $\mu$ $\zeta$
. $u_{3}$ 3 . $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}$ ,
, $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}$ $0<\lambda_{1}\leq\lambda_{2}\leq\lambda_{3}<u_{3}$ .
2 , $R$ $Q$ $F$ 4 . Case 1 :
$R<R_{2}$ . Case 2: $R_{2}<R<\tilde{R}$ . Caee3: $\tilde{R}<R<R_{1}$ . Caee4:
$R_{1}<R$ . , Case3 .
.
Case3 : $\tilde{R}<R<R_{1}$ , $F(\lambda)$ , $u_{1},$ $u_{2},$ $u_{3}$ 3 ( 3.1 )
. 3.1 , $\mu>\lambda$ , $F(\mu)>F(v(x))(0\leq x\leq l/2)$ . ,
$\mu<u_{3}$ 1.
3.1 , $v$ $F(\lambda)$ $F( \mu)-\frac{1}{2}\zeta^{2}\lambda^{2}$ .
31 , $\mu$ $\zeta$ , $u_{3}$ (
, ) 0\sim 3 4 . $\mu,$ $\zeta$
32, 33 . ( ) $F( \mu)-\frac{1}{2}\zeta^{2}\lambda^{2}$








. , 3.4 . 3
. 2ar $\zeta$ .
$\lambda_{1}$ , $\lambda_{2}$ , $\lambda_{3}$ .
$l_{0}$ , (3.1) $\mu$ $l=l_{0}$ $\mu$ . 34
, $l_{0}$ , 5 . 5 (1.3)
. $(l_{0}, \mu)$ , 3.1 $v(x)$ . , 35
( $(0, l/2)$ , $(-l/2,0)$
). 35 , 34
. , 35 , 3.4 ,
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3.4. $\tilde{R}<R<R_{1}$ 3.5. $R_{2}<R<\tilde{R}$
$v(x)$
35 , 3.4 .
$\lambda_{1}\text{ }$ . $arrow \mathit{0}\vee$)$\mathrm{f}\mathrm{f}\mathrm{l}\dagger\mathrm{h}\text{ }\lambda\backslash \mathrm{f}\Gamma_{\grave{1}_{\mathrm{A}}}\text{ }$
–
$\text{ }\mathrm{x}\mathrm{f}\mathrm{f}\mathrm{l}\text{ },\text{ _{ }\hat{\mathrm{x}_{\theta}}}\grave{\grave{\text{ }} }\beta_{\iota}\mathrm{B}>$
$\text{ ^{}\prime}\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\mathrm{t}\mathrm{h},r_{\ell}A^{\backslash }\backslash \mathrm{T}^{\backslash }u_{1}\text{ }./$
$\mathrm{a}\text{ }\mathrm{V}^{\mathrm{a}}\text{ }*,$
$.\text{ _{}\theta}\text{ _{}\grave{1}}\mathrm{f}\mathrm{g}_{\overline{\mathrm{f}\mathrm{i}}}l^{1}\text{ }-\mathrm{c}(_{}^{}\sigma)\text{ _{}\Xi_{\backslash }}^{\dot{\Rightarrow}\Re\}_{-\supset\mathrm{A}\mathrm{a}\text{ }\}\mathrm{h}\mathrm{a}\mathrm{e}4\mathrm{f}\mathrm{f}\mathrm{l}\text{ _{}\grave{\mathrm{J}}’}\mathrm{f}\backslash \wedge \text{ }).\text{ ^{}\mathrm{B}>}\text{ }^{},}}$
.
.
, , (lacal outbr\mbox{\boldmath $\alpha$} ) ,
. $\lambda_{3}$ , $v(x)$ , (global
outbreak) . . $\lambda_{2}$ , .
2 ( ) , $tarrow\infty$ , 1
, 2 ( ) , 4 (
) , $tarrow\infty$ , lacal outbreak , $1*$ 1 4
( ) , $tarrow\infty$ , global outbreak
. 4 .
$\zeta$ , $l$ $\mu$ , 36, 38, 34, 310
. $\zeta$ 027 , $\lambda_{2}$ $\lambda_{3}$
, . $\zeta$ 027 , $\lambda_{2}$
$\lambda_{1}$ , $l$ , .
$v(x)$ 37, 39, 35, 311 . $\zeta$ $+\infty$ 1
, , $\zeta=\infty$ , . $\zeta$ (
) 32 $\mu=u_{3}$ ,
. , $\lambda_{2}$ $\lambda_{3}$
, $\zeta$ , 3.4 .
, 38 .
, Case3 : $\tilde{R}<R<R_{1}$ , $\zeta$ $\infty$ 0 , /





$\mathrm{C}\mathrm{a}\mathrm{s}\mathrm{e}2$ : $R_{2}<R<\tilde{R}$ , Case3 .
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3.6. $\tilde{R}<R<R_{1}$ 3.7. $R_{2}<R<\tilde{R}$
$v(x)$
3.8. $\tilde{R}<R<R_{1}$ 3.9. $R_{2}<R<\tilde{R}$
$v(x)$
3.10. $\tilde{R}<R<R_{1}$ 3.11. $R_{2}<R<\tilde{R}$
$v(x)$
116





Case 1: $R<R_{2}$ Case4 : $R_{1}<-R$ , Case3 .
:Case 1: $R<R_{2}$ , , (outbreak)
. Case4 : $R_{1}<R$ , ( , $\zeta$
) .
. $R$ $Q$
4 Case , . , Case2 Case3
$R$ $Q$ , ( , ( )
. , Case4 , , $\zeta$ $\mathrm{V}$ ‘
.
4.
, (1.2) ( , (1.3) ) (
) . , .
(1.3) , $l$ , Case3 5
( 3.4 ) . $v^{(\mu)}(x)$
$\int_{v^{(\mu)}(x)}^{\mu}\frac{dz}{\sqrt{F(\mu)-F(z)}}=\sqrt{2}|x|$ (4.1).
. $v^{(\mu)}(x)$ (4.1) ( , $F(\mu)-F(z)>0$ ) $x$
, . $v(0)=\mu$ , $\lambda_{i}(i=1,2,3)$ $h_{:}(\mu)(i=1,2,3)$
. $\mathrm{I}\mathrm{h}l$ , $x=0$ $\mu_{1},$ $\mu_{2},$ $\mu_{3},$ $\mu_{4},$ $\mu_{5}$ ( 4‘
) $v_{1}(x),$ $v_{2}(x),$ $v_{3}(x),$ $v_{4}(x),$ $v_{5}(x)$ , $v^{(\mu)}(x)\text{ }$
‘ , $v_{i}=v^{(\mu)}:,$ $i=1,2,3,4,5$ .
, $v_{1}(x)$ , :
4.1. $0<p(x)<v_{2}(x)$ $p(x)$
$\{\begin{array}{l}\frac{\partial u}{\partial t}=\frac{\partial^{2}u}{\partial x^{2}}+\phi(u)u(x,0)=p(x)\zeta u(\pm l/2,t)\pm u’(\pm l/2,t)=0\end{array}$ $t>0|x|<l/2,t>0|x|\leq l/2,$
’
$u(x, t)$ , $|x|\leq l/2$ } ,
$ttarrow 0\ovalbox{\tt\small REJECT}$
$u(x, t)=v_{1}(x)$ .
$v_{3}(x),$ $v_{5}(x)$ , .
, Ludwig-Aronson-Weinberger [3] Dirichlet
, . ,
:
$v(x)$ $|x|\leq l/2$ , , $(x_{1}, x_{2}, \cdots, x_{k})$
2 , $x_{1},$ $x_{2},$ $\cdots,$ $x_{k}$ ,
. $v(x)$
$(\mathrm{i})$ $-v”-\phi(v)\geq 0$ , $|x|<l/2$ $v”$ ,
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(\"u) $v’(x:+0)-v’(x_{*}$. $-0)\leq 0$ , for $i=1,2,$ $\cdots,$ $k$ ,
(\"ui) $\zeta v(\pm l/2)\pm v’(\pm l/2)\geq 0$
, $v(x)$ (1.2) . ( .)
([4], [5] ) , . (
.)
4.2. $\overline{v}(x)$ (1.2) $arrow \text{ }$ , $u(x,t)$ (1.2) $u(x, 0)$ $=\overline{v}(x)$
$\text{ }$ . , $x$ , $u(x, t)$ $t$ . , $u(x, t)$
[ , $\lim_{tarrow\infty}u(x, t)=v(x)$ , , $v(x)$ (1.3) $v(x)\leq\overline{v}(x)$
.
(4.1) , (4.1) $\mu$ , , , (4.2)
.
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